Since 1976, the incidence of tsutsugamushi disease has increased in Japan (9) . It had never been reported in Gifu Prefecture, located near the center of Japan's main island of Honshu, until 1981. After 1982, the recorded incidence of the disease in this prefecture was 5th to 7th highest (26 to 52 patients per year) in Japan. We isolated four strains of Rickettsia tsutsugamushi from patients in this area to investigate the nature of these strains, not only to detect the prevalent strains in this area but also to speculate on the real cause of the sudden emergence of the disease in this prefecture. Recent studies suggested the usefulness of murine monoclonal antibodies (MAbs) to standard strains (Karp, Gilliam, and Kato) of R. tsutsugamushi for classifying the isolates (1, 2, 7) . In this study, the antigenicities of the new isolates were analyzed by using either strain-specific or cross-reactive MAbs to standard strains.
The Karp, Gilliam, and Kato strains of R. tsutsugamushi were kindly supplied from the Toyama Prefectural Institute of Public Health, Toyama, Japan. Four newly isolated strains from tsutsugamushi disease patients in Gifu Prefecture (Japan) (3) were propagated in BS-C-1 cells. Maintenance of these strains was performed as described by Tamura et al. (10) .
Five-to six-week-old male BALB/c mice were infected either subcutaneously (for Karp and Kato strains) or intraperitoneally (for Gilliam strain) with 100 times the mouse 50% lethal dose of each strain. After 5 to 6 weeks, the mice were inoculated intravenously with 1,000 times the mouse 50% lethal dose of the same rickettsial strain. Lymphocyte hybridomas were prepared 7 days later by fusing the spleen and NS-1 myeloma cells by using polyethylene glycol (KochLight Laboratories Ltd., Colnbrook, England), as described by others (6, 8 (4) reported newly isolated strains which were identified as the Gilliam-Kato type by using the IFA technique with MAbs to Karp, Gilliam, and Kato strains. It was surprising to see that three independent strains were isolated from four patients in such a small geographical area and that all isolates revealed antigenic differences from standard strains.
Further investigation should focus on an analysis of the antigenicities of these isolated strains, along with their pathogenicities.
